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(57) Abstract: A device 

for discriminating an engine 
crank angle has first signal 
set-determining means (35), second 
signal set-determining means (36), 
and numeral standard-determining 
means (37). The first signal 
set-determining means (35) 
determines that it is a first signal 
set when the determination of a 
crank angle detection signal at 
each rotation by a first determining 
means (33) and the determination 
of a cam angle detection signal 
at each rotation by a second 
determining means (34) are 
performed within predetermined 
angles. The second signal-set 
determining means (36) determines 
that it is a second signal set when 
the determination of a crank angle 
detection signal at each rotation 
and the determination of a cam 
angle detection signal at each 
cylinder by the second determining 
means are performed within 
predetermined angles. The numeral 
standard-determining means (37) 
determines a cylinder number 



corresponding to the first or second signal set when the determinations are continuously made in the order of the first, the second, 
^ and the first signal set, or in the order of the second, the first, and the second signal set, and determines that the point of time when 
O the a crank angle detection signal of this time is generated is a numeral standard of a crank angle. 

^ (57) & 1 (0flS?R3 3lC<fc& 1 EIe^O) 0 7 fi«aj<§*l<B ¥fl5E t IB 2 (B^^fB 3 4 iZ <fe & 1 HSe 



2004/031560 Al 



iflLi 



DM, DZ, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, HR, 
HU, ID, IL, IN, IS, KE, KG, KP, KR, KZ, LC, LK, LR, LS, 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NI, 
NO, NZ, OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, 
SK, SL, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, 
VC, VN, YU, ZA, ZM, ZW. 

(84) ARIPO (GH, GM, KE, LS, MW, MZ, 

SD, SL, SZ, TZ, UG, ZM, ZW), Ol—=? v7f#l* (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), 3 — P V 
(AT, BE, BG, CH, CY, CZ, DE, DK, EE, ES, FI, FR, GB, 



GR, HU, IE, IT, LU, MC, NL, PT, RO, SE, SI, SK, TR), 
OAPI (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, GW, 
ML, MR, NE, SN, TD, TG). 



sts i ^m<D<;^^^n&^mis^(D^tm2on^mz^i%mm(oi32xn&^ihm^(Dm^t 



WO 2004/031560 I 



1 



PCT/JP2003/012291 



5 mtftm 
io nrjbttw 

Srtftmi-5t>©^fe*b-CV^ (M&fc£, #i¥l-2 0 3 6 5 6-^*R#fi8 0 ). 
15 kZ?>X\ 4^ P/V^^SlsK&^X^ ftSL J£M, &m<D4ffU(D 



WO 2004/031560 1 



2 



PCT/JP2003/012291 



ant ^ y^^nm^m^ h^7^w^ tt^o-©i 
20 ^-h u < r* 1 m^s^^ 7 ^tfim&mm ^(D^Tnxfrz t^^mir 5 * 9 v 



WO 2004/031560 




PCT/JP2003/012291 



i; 1 * tt^ 2 ©{f-i§"fe y b KMfo Vtc^nm-^Zfcfe't'Z 1 1 fc: > -LlESg 1 <^ti- 

20 i2,ii,i2ottty how-caaHrraflHHzy ^iot^sns©^ 

So 

25 Ufc«t«#-§-S:«ft3&r 5 £ t 1> fc, # 1 ©W-W^«lC «£ 9 ff«0 £ tittlsHD ? 7 

i/ 1 n mik mm %-<D&±mM>& * 7 > ? & m<v nikmmx&> s t umfe-r z> % 1 



WO 2004/031560 



4 



PCT/JP2003/012291 



io msktzmz-x-b 

-©4^3eW^J:9s ^[il^^f-i-fey V&nfe-tZm^ mi*fc«^2(D 



WO 2004/031560 




PCT/JP2003/012291 



10 «i-s^fc*s^riSBi*s« 

25 ±ummz&^x*M2<D$Ym^mz.£ ^mm^ti^^nmmmmwm^ 



WO 2004/031560 




PCT/JP2003/012291 



d^s^^^a^#*J^#^t-«toT*UW-t-S r. t left 5 » 



WO 2004/031560 PCT/JP2003/012291 

15 ^s^o^^^^^ a? & af&#*3 i i mfefe <d ? y -y t? ft sm tuft # *flr mx 



WO 2004/031560 PCT/JP2003/012291 

^iio^7v^^it tuft-*!-*? J: t* i m^#o * 9- y t ft mms§r%mmx* 
? ft m&Mim-&& xx$i m&u<v ^7^Mi mm-%rteijtff u * < 1 t> > # a 

15 

© * 9 > * ft wtk mm-&& ? 7 -y 9 ft mk mflr^M^ft m «t o -c i hub 
20 t> 4" hi co ^ 7 >-^^^fflffi^^B#^^^ 9 y?ftm<Dt)rmmmx'&z> t 

25 Tt>£V\, 

- ©»«pkk: j: ^ % *j*ftm&mm^mm¥&x<Dmmmz£<>x&ifeftm 



WO 2004/031560 if$ PCT/JP2003/012291 



10 uNt^&So 

0®©isim&f&M 

•rmmmxhz* m3<D (b) ra N ^^^^ffi^nj^^ta^^js^b/cin-efe 
20 ^/m-^^ii'i'ib-r^b^3#it-^^-riii-efe^o 03© (d) mtMt^* 

04© (a) te, ^i,#^^jdj^^J:S^^^©S«£:«^i-mPJE! 
-efe5„ 04© (b) fi. ^7Afil^WlH]^#:©i£b^^JglBbfc|llT*fe6 0 04© (c) 



WO 2004/031560 ^ft< PCT/JP2003/012291 
^*" r 10 

m 5 r±, m i ©tufe^aic £ s^f^^©^ 9 ^ ^*tft fcf* i ewe 
hia -?*>$„ 

mi 3r±,^^©#&»i*icG^b*i*J:r^2«>fli-9-fey b^j^^^ 

25 Hi*5J:t*BI2m:i8Vvr, 1 lixyi?yo^ ^f^tt* 2 te#A*irefco-C. # 



WO 2004/031560 



11 



PCT/JP2003/012291 



±|B^7^WBI»lllHEfrl 2<D^-a®l 2 att, fBBIfcSi&igl 2 a, 12a 
fflmtfcS-iiiBl 2 a®^f^(Di|S^lS^itrsmS©^^^«r#U"C^9 

(a) #180 #Hui<::J3V^-C2o<DiS® 1 2 a, 12 a^l^LT^LTV^^ 
<D:fc&bfcfijg&jfc?giSj£l 2 b i:i-5)o flEl2a, 

(D, 2o^Ml2b, 1 2 b SrHUSlVvC, 5 8<B(a|g$tt-CJfe5o -bIB 
ilU4gfjci 2£>JS#[Rjte::fc5V^-Ct£bjgl 2 a Sr^Uii-StPftffl* ^ 7 ^ ^ 

^Afi2}*, ^<D*j>.m2<D\&mzMm^itffifeftm&<D&mit^&&T* 

llU^^tHm^#5^A^^m-i-^ffi^2 1 «H»*.TV^„ -^^^ 
flHHftffl¥« 2 1 tt, # AM 2 EillHE— ftT|!ll#|El<E^S;& ^WPISBIh! 
25 ^#:2 2 i:, iO^A$iP^[Hl^#:2 2 <£^JitC?&oTB)f5&fc^«# WRfr £>*Lfc 
^(Di£1j®2 2 a, TOtTy^T y^;©* A^lf -5§-^tfc}^ 2 3 t^HmX. 




PCT/JP2003/012291 



a^^tb-CV>5o *A^g©IftlB (|H4<7> (a) #fig) (D^m, Mtfc 

5 ^Jl^^SI^Ptf B©fli2 2 a^fe^A^^6" MX tc^m^LM^it. ^ 

±|B*A|ftP^|lI^2 2O0f^^^ffiit^>^^#^lHl^# : 2 2© 
J^ft^WCibj^ 2 a ^ffl-r5^ffi^^HS^;1f#^^bfci— fefflffi 
10 (D^fg|^Wm#-t?feoT^A$i^lHl^2 2i65i[Hl1^b^^6tHl^m$tuSo 
— £\ ±m*&$&mWmfci$2 2 (D 1 HHB^©tfeW^#«:. ^A^g^SWfB 
<£>&jg2 2 a t^r<?D^ttftz:ia^U^— <D&f&2 2 b £ £ K) MWt^X 2 HU&ffi 

^ti^mm(Dm^wyv^^<DWMmmm^x^x^^mmmmm^2 2^10 

i^bfc^^llll (W^/V^) <£>^fctj£*L6o i©i^, ®3£> (a) (a) 
15 ^rSWUfc (b) IWCi4© (a) RXfi (a) bfc (b) (^fJ;?^ 

^7^^^^f^W^l 3&£tJ*#A^fi-^ffi^2 3^<t«9^m^tbfc^ 

y m : m&<D/</isxm-%-fcmWk£ftz> 0 mstD ( c ) &oti4<£> u) tm3^> (d) 
20 &tfi34<D (d) ^etL^tt, m^&vmtit^ mmmw^^^mti^m 

LTV^ 0 CfrbtfV^K^f^-f^ t0jjgl2a, 22a, 2 2 b ^tL^*^ L 

eii^vnt, 3 ifemi<Dwtm^mtvx<D$gi#4-*^&x&^x, ^<om 

l?^^&3 Kit JiiB^7^^^f#^ttl2il 3^b^ttJ^^tt> ^7 

25 v^iaiii^iEi^i 2iz^\^xmbti%j%7£nm&&£x$i®feu<D? 
ftmmmm^<Dm^r$mm%w\-mi-z>z.k w^ns,, 3 2^2^^^^ 



WO 2004/031560 PCT/JP2003/012291 

ZLmmm^o**) ioiw«5fligi 2*, 1 2aFi-e©^7^Mttu 

10 flt*©«4>MlinBHlTm- 1 fctrifcttU :o|l^W3 1 lei 

^ 1 mw^t&jg 12b sr^mi-5#^mm#) <7)v^tut?fc5d^^j^-rs r 

kffirfrti&o fl©fiJ^3 3|cj:ot, Ii^^v#^3 1KU: 

Mm^mm^m^m^MTra- 1 SrJfctfcU 2 ^Tm/Tm- 1 ^4©i#?r 

Tm/Tm-l©ii^tS T2J ifcit* Uj tt, ^^v?^(D^, teWfiSi 

-2f % 3 4tt*^^ttHlff«]£fai:b"C©*20^g^ot, r© 
!2©«il^3 4tU ±15^2 3 2d^©ffi^«rS»t, EI 6 KtttT 

J;?^I2^ 3 2 ^ «fc 9 fHBI £ tLfc^HI huIhJO^ A^gtitiftf^ 

^BMUroWo* O+B^StOl® 2 2a, 22a WX*lDm# *f*8&kBMB-&0>&4=& 

25 reffiPSTn^«t^oioM©Bifim^t&^iii©*^^w^oB^rawp§ 

o£ <9 1 OBUO^Bll^^ifi® 2 2a, 22a W^Opfrfc A££J£tttfg-^0>38£ll#ra 



WO 2004/031560 PCT/JP2003/0 12291 

■9-©3S^IWIWIHTn-lSrlfcifeU 0. l^Tn/Tn-1^0. 5<Dg|#^ 

10 Sr^^t-S ro. U *5«fcU? To. 5j te, tetti£«Sfc:ttan» 

tVX, 3 5ft^l©llftj' Ml^St&ot, i©»l©ffir#*y h^Jfe 
#g3 5 _hfBjg 1 ©¥0^3M£ 3 3 *5«t^ A^^tUft^^J^^ 5 2 

15 siiu^o^^^^^^m^ (lmfcm^imvftjmmm-sir) xtb^^t 

^^m-ft-^) X$>Z>Z. ^©WJfei^^^^ttlHIJHIlrtEfri 2 0Ff^^rt (M 
t«3 0° 1*3) ^^Tmxftfc £ # m % 0 1 ©fr^-i? y h XtbZ t (DWfe&tS: £ 

f 36 t?^ JitS^ 1 O^^S 3 3 ^ J: W A^tflfttUfll-^fiSWll^a 5 2 
d^^ffl^jSrSb-. H8H:s%i-J;5H: % _LfBfg 1 ©¥U/t3M£ 3 3 fc: J: 

5 iiu^feo^7^^^i^tti{f#T?fesr t<D¥\mt±$&m2<Dmfe^m3 4 



WO 2004/031560 PCT/JP2003/012291 

2 ©-ft-^-fe 5/ b^J^^ 3 5, 361^ Strife y h O^J^^s Tfg 1 Of^-t y 

IU^[R]{-*3it^)^/p^{f-^ oa^i 2 a) ©i:*)Ji^t)^5/^fi:g^^$n'r 

— m4<D (a) ^-ripi-x ^^^<oxsp&eB^, jjj*mmm&\ 

mfc2 2©HME&lRlK:*5W-*^A'^fll-^ (M2 2 a) ©4t>±^ (9 ^i/5?fiWtte 

15 in i {£*5v>-c, 4mn tmwmm^sk^^x. zomi mmmsm 

mfcOflNHry b*J^#^3 5, 3 6^£9ft$0tf>jf-5§-i?s/ h^fij^^ 

* (»i«iw**itt»4«i«) sr^Bafcxrrs^^fci^ ±jB#i*>f^#S3 i\z 

^yh^4 2-Cfi, ^l©fJSft3 3d^e>Offi^S:S*t. Z^^ZWmW^k 

#12 u:£<5< ?7is?&mfemm^tfm±i-zm^<Dm^±WL&*v^h 

25 tSri^tlS,, 4 3«^##Hff^-efeoT. i©«1Bf#««f^a4 
3te, _b|5^7^^^|^f^-7J!7^h#^4 2a»fc<0ffi;*J«r£tf\ IH9^i-«fc 9 



WO 2004/031560 




PCT/JP2003/012291 



5 ^^^^^ttJ^B^ft-^^Wl^^lHJ^tS^lfi (3 6 0° X2Hlfe/ 
6° /eacffih o£9 T2 0J t^ofc^tLW5 0 1 

ri 8 j 

3 7 ic&v v-t x jlibsh 1 43 itfJB 2 s> i^j&^k 3 

5, 3 6 \^&K>mM(D^^y Y&W1£ZfoX*>hfrmW&<ofe%r*y Y&^m-t 
Z> b % IZ S m 1 *fcJ*m 2 Olf-S-fe S> h 3 5 , 3 6 Lfc^WMfc-S-SSit**' 9 

15 ^Sfffc,tt5o 

20 3&*9f3fe«-e& s * m % _LSEfg i ©2HD£^s 33iasi m^s© ?9^*nmtk 

Wnoffifem-Z. XM&M 12b k&BctZ k£<Dl f«Mft(Dmfe1®^ r l 8 j tf 
25 ^fc. 4 6 tt|B»^-e*>o"C, ^^|5^#^4 fH&SWJJg^MS: 3 7 



WO 2004/031560 PCT/JP2003/012291 

7^|B^lEimmm*J^^-CfeoT. C^|B^IU^^J^#^4 7T-te, _blBIB 

*IJ^#^ 5 2 ^ 2 ©¥U£^gi! 34^b©l WtSM&U J*ft8&ktitfB # (W^ 

25 3 5 lC*fUW^^O#^Wft #**ir4«®b^«r ^ 3fc 2 



WO 2004/031560 I 



18 



PCT/JP2003/012291 



-T5„ 

ft^w^jfe^s: 5 i*»e>©*AAaftfttb^#©*^raiBiiSTn thiols 

10 5 1 ^b^^^^MttlM^^flPST n i^© 1 oil©* 

miB^m^mmmT n - 1 ^v^-rtbtar^^Tmax ± 9 t/h$v^No©t 

&Kt±, ^r^ST12t% **l*|H|JW3e¥a:5 l36^<D^J©^m2 bTJisB 

15 fc-^t^F|Tmax ^JiT?feS Y E S ©«£-fcWu ^7^ST1 3 T% ¥U 
JBtt*2ibTJ:IB*U«f*l"X?»fc3lt* (3*Ie|©;fr.&a£tfcffite*) Sr*H» 

J:T/»2©«#-fery bWfe^Sta 5, 3 6 I^J;S^J^s=fT*?tb5„ m*.t£* HI 1 3 

20 !£|«sft:2 2^G^t?#lhbTV^5{4g^e>01*5J;'O ? ^2^f-^ir^ h*NJ»S 
3 5,3 6 »c«t 5ft** 2/ h 0>*UJ£SrfT 5 TIBco^ 1 t^fj; 5 



25 



WO 2004/031560 



19 



PCT/JP2003/012291 





P6 


pi \ 




P9 


<D§£±#fmmm 


(Tmax) 


■ _ - «u r i 




—I- f* 1 *! /t*T 


























*5t 




M-trstM 



m^&5 4TU mi©m#*UJt^®:5 3a>&©W;b«:gtf\ ^©IloItlJt 



^gtfcot, z.(Dm2^mmm{R¥m^&6 3xn, %\zj^wl?> 1 i-<t 
15 *) fttaj £ tLfc^ig^ ^ =7 y ? & m&mis&&f$ 1 <Dmm^& 331^0x10^ 

20 6i \z£zm%mfe&ft£>tifrk%K^ ?7>?&m&mm-%riz-m'3^x^i'z?>' 



WO 2004/031560 ^fc PCT/JP2003/0 12291 

20 



* fcs » 1 ©'ft^-fe 7 bSUJ^© 3 5 *3 XXm 2 J/ b¥U^J£ 3 6 K X 

v) mvwm * b aaws $ ttfc £ % i-. us i ms&wmtt&t 4iiaot, 

25 2 !7 >- b Ufcra#38&##jfrJ£fltfc:3£ bfc £ # ^fS#-§"3E^f^ 4 3 (31 «fc 



WO 2004/031560 PCT/JP2003/012291 

bfc^«#©ft|«l«*Sr!iS<lil IsX^it^&Mffl-rZ&m&te < t) , #Jx.^ 
m.Il^ttts' b¥Uje¥«3 5S3J:t^2 0D^-^fey hW£^I£3 6 

^7>^Mflf*!»' b#^4 2fcJ: Q% fife? r^PftMlktiii^-flr 

15 ©»^liUR35S0ffeflrca>* t # *flf#*^ 9 #*U^S 4 5 fz: 



WO 2004/031560 ^| PCT/JP2003/012291 

m utw£ $ tiz t v > o /cm ^ — mm r> &n > ^ 9 — 9 aw- - 1 & < 
xu:, $ 2 * 3 2 m «t *> fl-ao £ ax^ia t tamo* j*&&i&mi3-&<o& 

*kti?mfflMT n, *3 £ t^££> 1 ObuO^ A^^mft^^^^P^T n-1© 

ftjl <OW&&Wt 3 3 *3 £t*H 2 0>i|tt3^ 3 4 Kl»^ 1 &&Tfm 2 <£>^S 
¥U^#J£5 3, 6 l&m?btlXy^Z<DXMZt£.?7^?ftmi$J§r&im&l 3, 
*AAAfll**ftlii#2 3*5.fctft&jgl 2 a, 2 2 a, 2 2b©If^^ioT^ 

20 ^^m^-tmntcv) /^x^mA-r^t. ?7^?%mnw&fci 2\z.m^^xm 



WO 2004/031560 PCT/JP2003/012291 

•eti*l3fei-5^fc^-e#5o tH, f l*5J:tJ!l20lt*iJ^I!!5 3, 6 11: 

mm&m 5 4 {-.to Tthaa & n s ©t% ^ 1 3 3 t^itis 

fflte-J§-«rfUlfi-C# ftv^ £ % K.m 2 ©28lJt#S 3 4 J; 3 1 HHBfefc: l HKD^; 

•So 

3 k x 9 sue $ initttfefi &m<D??^?& m&> twt z&i ®mm k i m <z> 

>b\ ^ ^ ^(omm \z.mm& $>tu*. m^^titc^m^m^ x^^> tmm^ 
25 i m^#^ i m<o? 7 ^^^m^mt%(D^m^M,t^(o^^umm^^4 



WO 2004/031560 




PCT/JP2003/012291 



^X^&isfflm&tifc** ^ >-^?rRm^^-rsr t&X£Z> 0 
<Z:(Dm<Z>miM05&M> 

LTV^o ±IB§Wl0WiTftt, Il©ItlJ^5 3ia«3^J^ 

^T^-r J; 5 te* £ 2 <D¥\7£^& 3 4 ^ J; 9 j5f5fe£^<z># A^^ttJ^*5 J; 

v is 57^,12 (om^st 3 4 m ± 9 a 

25 S3 4^J;5Bff^S^^^A^S^ffi^f^J;tJ ? ilHl^^^A^^{±i^ 



WO 2004/031560 



25 



PCT/JP2003/012291 



a £#A^g(^S!p&gB<7)i£bi&2 2 a <D#fti<Dftjg 2 2 b £ 
25 ^13 0' #tf>l 2{@<75tf}j^^^7A^^60^{4e^foSc!i^StrcO*— Ot£b 



WO 2004/031560 PCT/JP2003/0 12291 

26 

5 A) &*?^ttra»l@fE#l 2 0|U^[p]^*5itS^/V^ft# dafil 2 a) O 

m^&tf fe^ (i£hjB2 2 a) (D^^Jid^^^^e^^tL^tt^bfc 
^9V*££©tHfifc2£*P *3«fc^A^S<75S2p^ 

fe3S % *WKr±, B^-efflJ^^tufc#J^2 0 02-28587 4#R:^J< WHS 
M«l*R:§lffl*Jh/fc5ClRtt. wWctXtSii^i^ *©£»a*JM*«Jfc«2* 

25 ^i-5r^^<,^7^^lft^llI^^llHl^#^^7V^^S^aift-i-^^ 



WO 2004/031560 




PCT/JP2003/012291 



5 5o 



25 



WO 2004/031560 



28 



PCT/JP2003/012291 



5 nmm^m^t. 

A|ftPi3iafe#:|j:^V>T,Bf^^#^^^^l^ffift-^^ 1 HUES©* 

±mm 2 (Dtf-ay#^^ £ $tm s frfc^iu ^ tutu©* a^&w{s-£-©!§£r# 
tt ttjit * b < « i © # £ m^mm^rfo v N-rn -e & 5 a> «r*uj£i- 5 * 



WO 2004/031560 PCT/JP2003/012291 

& 5 - ^ ^ JbiB^ ^ ^ m& mm ^mfe^mz & z> mfe& mm<o # m& 

mm-%-x$>& n t (Dmife t &mfefk&foK-ft*>ft>tz- t%K,$&2 <D*t v Y 

y f <Djmx~mm vxn&titc t % mi * 2 v v ufc^ 
mmmm^m^^^y^^nm^mmmx^^tm^T^mmmmm^ 

10 

20 fimm-^xv^h^mt, 

25 4. ±mm&m3iz.mM(D^>'V>'v?7>'?ft&Mmmz&^x, 



WO 2004/031560 PCT/JP2003/012291 

15 fct&iBmmmmKWtt&t 

20 ^&{z.m&£tix^z>mcm-%-<Dm-%-±y b^mm^xm^thtcmm^v^-y 



WO 2004/031560 PCT/JP2003/012291 

m&<Djj a ^ ^ wm-i- u < i ni^so # fttfe mft-^ v vf tt-e & s a> 

io §£g 0 

z<om%ftfe¥Mkte.**ft&&toft^Wfe^&fcj: v) l HUBS©* A££tfeffifi 
1 2. ±|Ba^9{c|BS^^> ? ^^^^>'^^^WJ^* {i:::i3, ' N " c - 



WO 2004/031560 'flB PCT/JP2003/0 12291 

m(o^^m^mm^m^ntct^^±m^^m^mm^^^Y^m^ 

^ iHI!I#I§! K: J; 5 31 v >-fjjiJ W 5 <£ 5 ft o T v > 5 r £ £• #^ t T 5^ 

&mm-&wi£ s £8tte ioti m^s© ^ y v& tuft -j§-efc s £ $ ttfc 



WO 2004/031560 Ij 



5/10 



PCT/JP2003/012291 



G35 



12a 

rfVi 


6° 


18° 


12Q 




" J2q 12 a 

^ i U / > "T 

III 

i i ! ! 






Tm 

< -s» 





iff© ^-lal 





60° 


<= S» 


6° 

-S 2» 






*S S> 








c Tn-1 ^ 


i- Tn > 





mm 



WO 2004/031560 PCT/JP2003/012291 

6/10 



12a 12a 12a 12a b 12 q 




B A 



8 



9 z?>0 past. 



12q 12a 12a 12a 



" 12a 




ill! 




22a 



♦ 



Hi 



mm 



WO 2004/031560 PCT/JP2003/012291 

7/10 




WO 2004/031560 




PCT/JP2003/012291 



8/10 



10 






r 1 


-J" 


i i 


m 


i i 




i i 



4 H 



in 



s 

Ss. 



WO 2004/031560 



11 



# 



PCT/JP2003/012291 



9/10 



( START ) 




ST 3 



C END ) 



12 



START ) 



Tn ^Tmax 
or 

Tn-l^Tmax 





YES /! 








-e 

f 



z 



ST12 



*|J3©*£S 2 -9J3E&JII 1 



( END ^ 



WO 2004/031560 




10/10 




PCT/JP2003/012291 



INTERNA 1 



SEARCH REPORT 



onal application No. 
PCT/JP03/12291 



A. CLASSIFICATION OF SUBJECT MATTER 
Int. CI 7 F02D45/00 



According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 
Int. CI 7 F02D41/00-45/00 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 
Jitsuyo Shinan Koho 1926-1996 Toroku Jitsuyo Shinan Koho 1994-2003 

Kbkai Jitsuyo Shinan Koho 1971-2003 Jitsuyo Shinan Toroku Koho 1996-2003 

Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



E, A 



JP 2003-293843 A (Denso Corp.), 
15 October, 2003 (15.10.03), 
Full text; all drawings 
(Family: none) 

JP 2002-180890 A (Kabushiki Kaisha Yunishia 
Jekkusu) , 

26 June, 2002 (26.06.02), 
Full text; all drawings 
(Family: none) 

US 6341253 Bl (Denso Corp.), 
22 January, 2002 (22.01.02), 
Full text; all drawings 

& JP 2001-90600 A & JP 2001-214794 A 



1-13 



1-13 



1-13 



[~X~| Further documents are listed in the continuation of Box C. [^j See patent family annex. 



♦ 

"A" 



"O* 



Special categories of cited documents: *T 
document defining the general state of the art which is not 
considered to be of particular relevance 

earlier document but published on or after the international filing "X" 
date 

document which may throw doubts on priority claim(s) or which is 

cited to establish the publication date of another citation or other "Y* 

special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other 
means 

document published prior to the international filing date but later 



later document published after the international filing date or 
priority date and not in conflict with the application but cited to 
understand the principle or theory underlying the invention 
document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such 
combination being obvious to a person skilled in the art 
document member of the same patent family 



Date of the actual completion of the international search 
09 December, 2003 (09.12.03) 


Date of mailing of the international search report 

27 January, 2004 (27.01.04) j 


Name and mailing address of the ISA/ 

Japanese Patent Office 

Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISAy210 (second sheet) (July 1998) 



Best Available Copy 



INTERNA' 



SEARCH REPORT 




Ini 



nal application No. 
CT/JP03/12291 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP 2000-297685 A (Hitachi, Ltd.), 
24 October, 2000 (24.10.00), 
Full text; all drawings 
(Family: none) 

JP 7-4300 A (Toyota Motor Corp.), 
10 January, 1995 (10.01.95), 
Full text; all drawings 
(Family: none) 

JP 6-213057 A (Fuji Heavy Industries Ltd.), 
02 August, 1994 (02.08.94), 
Full text; all drawings 
(Family: none) 



1-13 



1-13 



1-13 



Form PCT/ISA/210 (continuation of second sheet) (July 1998) 



Best Available Copy 



mmm&-% ■ pct/j po 3/1 2291 



a. &m<Dm-r&&m<D&m mwMf&tm (ipo ) 

Int. CI 7 F 0 2D4 5/0 0 



iraE«r^ofc*/MiR»H. mwmf&rm (ipo ) 

Int. CI 7 FO-2D4 1/00-45/00 



s^mmmmm^m 1926-1996^ 

B*m&wmmiR&®M. 1971-2003^ 

a*m&®mm%iM£:&. 1994-200 3*f 

a*m&mm£B»®9i 1996-2003^ 



3lffl:£iifc<£> 



EA 



JP 2003-293843 A (ft^?i7>y-) 
2003.10.15, £X £0 

JP 2002-180890 A (IS^^^T^i y ^ ;*) 

2002. 06. 26, £x (77 ? y ' — U) 

US 6341253 Bl (Denso Corporation) 2002. 01. 22, 
£X, & JP 2001-90600 A 

& JP 2001-214794 A 



1-13 



1-13 



1-13 



1>CD 

H*L< tt*t©»«I*a*«:*35rt-5fc«)fcil^-r5 



_h©5:ittfc©, attl'iotliffesifi^t 
r&j i-/'fyh7 7 5!)-Xi 



0 9. 12. 0 3 



mmm£.mM<D&&a £7 1. 2004 



B*IS#FFfr (ISA/J P) 
HHS#-§- 100-8915 
JCKfB'fft ffl KB* H =T 14#3# 



#fFjf«M (flHK©*>3RJ|) >£-r&j3G 
i»f 03-3581-1 1" " 



9 14 5 



3 3 5 5 



iSPCT/ISA/2 10 (12^) (1 99 8¥7^) 



Best Available Copy 



mmm^- pct/j po 3/1 2 2 9 1 



c 



ft#<o$sia<p#-§- 



JP 2000-297685 A (85&£*LB HMftm 
2000. 10. 24, :£X ^Hl 



JP 7-4300 A (YB^m 

±m (775 y-&D 



]<*|c^%t) 1995.01.10, 



JP 6-213057 A (m±fiX|gt*«#*±) 



1994. 08. 02, 



1-13 



1-13 



1-13 



f^PCT/I SA/2 1 0 (*2^-S>©**) (1 9 9 8^7^) gggf AVOHOblS COPY 



